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I.  INTRODUCTION 


Technology  Assessment  is  a  task  identified  in  the  Joint  Logistics  Commanders  (JLC) 
Panel  on  Automatic  Testing  and  by  the  U  S  Navy  "Test  Technology  RDT&E  Plan."  The 
purpose  of  this  task,  for  the  Navy,  is  to  assess  developing  Navy  technologies  in  order  to 
prognosticate  the  impact  new  systems  will  have  on  the  future  of  test.  This  prognosis  will 
support  the  planning  of  test  technology  development  and  the  establishment  of  priorities. 

The  task  of  technology  assessment  has  been  divided  into  five  phases: 

1.  Plan:  Analyze  alternative  approaches  to  performing  the  task,  scope  the  task, 
identify  resources  and  define  task  constraints. 

2.  Survey:  Conduct  a  survey  of  Laboratory  Program  Summaries  at  each  Navy  Lab 
with  the  resident  Test  Technology  Strategy  Team  Member. 

3.  Consolidate:  The  survey  results  from  each  Lab  have  been  sorted,  filtered  and 
consolidated  by  categories  of  technology. 

4.  Analyze:  Each  technology  category  was  analyzed  for  possible  impact  on  test 
technology  and  summarized  in  a  report  for  each  category. 

5.  Report:  this  Test  Technology  Impact  Report  will  summarize  and  include  as 
attachments  the  technology  category  summaries. 


II.  PERFORMING  TECHNOLOGY  ASSESSMENT 

The  task  of  conducting  a  technology  assessment  to  define  areas  of  possible  impact  on 
the  field  of  test  technology  appeared  rather  straightforward  prior  to  initiation.  In  the 
planning  phase,  in  order  to  scale  the  task  and  define  the  resources  required,  a  pilot 
assessment  was  determined  to  be  essential.  NOSC  was  selected  as  the  site  for  gathering 
initial  technical  data  from  the  Laboratory  Program  Summaries  (LPS). 

Constraints  were  decided  on  to  limit  the  volume  of  LPSs  to  be  reviewed  during  the 
pilot  program  as  follows:  (a)  All  6.1  tasks,  (b)  6.2  tasks  funded  at  $200k  or  higher  and 
(c)  6.3  and  6.4  tasks  funded  at  $500k  or  higher.  These  constraints  were  based  on  the 
assumption  that  the  possibility  of  a  technology  reaching  the  fleet  was  proportional  to  the 
money  invested  in  each  funding  category. 

Results  of  the  NOSC  pilot  technology  assessment: 

1.  One  laboratory  did  not  provide  a  broad  enough  data  base  to  assess  technology. 

2.  The  technical  data  gathered  would  be  divided  into  technology  categories  for 
assessment  purposes. 

3.  The  gathering  of  a  data  base  was  a  technology  survey. 

4.  The  6.4  funding  category  should  be  eliminated  because  first  the  technology  being 
utilized  is  not  identifiable  from  the  LPS,  and  second  it  is  about  to  enter  the  Fleet. 
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5.  Constraints  on  6.1  should  increase  to  $50k  and  6.2  and  6.3  should  drop  to  $100k. 

6.  The  technical  data  gathered  via  the  LPS  survey  method  appeared  to  be  adequate 
based  on  the  assumption  that  the  data  gathered  by  survey  of  all  the  Labs  shows  trends  and 
details  within  each  lechnology  category. 

SURVEY 

Based  on  the  NOSC  results  it  was  decided  to  proceed  with  a  survey  of  all  the  Navy's 
technology  development  efforts.  The  Test  Technology  Strategy  Team  member  was 
contacted  at  each  lab  and  four  important  facilities.  The  intention  behind  contacting  the 
team  members  was  to  gain  their  participation  and  their  knowledge  in  support  of  the 
survey  to  be  conducted  at  their  activity. 

It  was  soon  discovered  that  each  lab  is  in  a  different  stage  of  implementing  their  own 
peculiar  automated  data  processing  system.  At  a  few  labs  copies  of  their  LPS  were 
readily  available  and  at  others  not  available  at  all.  Schedules  were  set  up  to  visit  those 
labs  with  data,  and  DDC  was  queried  to  obtain  missing  data  for  the  remaining  labs. 

The  Test  Technology  Strategy  Team  Members  were  helpful  in  surveying  each  of  their 
lab's  technology.  The  knowledge  they  possessed  facilitated  the  gathering  of  useful  data. 
In  the  future  many  of  the  strategists  will  perform  the  survey  of  the  technology 
developments  at  their  labs  and  send  it  to  NOSC  for  compiling. 

CONSOLIDATE 

The  data  obtained  during  the  technology  survey  was  analyzed  to  determine  what 
major  categories  would  be  appropriate  for  consolidating  data  for  analysis.  Six  technology 
categories  were  selected.  These  categories  are: 

Systems  Technology 

Component  Technology 

Transmission  Electro- Magnetic  Technology 

Computer  Technology 

Electro-Optic  Technology 

Acoustics  Technology 

The  survey  data  which  was  organized  by  the  Navy  activity  from  which  it  was  obtained 
was  regrouped  under  one  or  more  of  these  categories.  Review  of  each  of  these  categories 
revealed  that  there  was  sufficient  detail  for  the  analysis  phase  to  begin. 

ANALYZE 

The  analysis  phase  began  considerably  behind  schedule,  resulting  in  a  limiting  of  the 
depth  of  the  analysis.  Interviews  with  the  project  personnel  had  been  planned  for  the 
more  complex  technologies,  but  were  terminated  for  lack  of  time. 

Documenting  the  analysis  turned  out  to  be  another  problem.  After  a  couple  of  false 
starts  it  was  decided  that  the  level  of  detail  required  was  best  displayed  in  tabular  form. 
The  tables  identify: 


Major  Technology  Category 
Funding  Category 
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Sub  Technology  Categories 
Current  Tasks  (by  title) 

Performing  Activity 
Funds 

Potential  Test  Problems 
Test  Technology  Requirements 

Each  major  technology  was  briefly  summarized.  The  summary  of  each  technology 
and  the  associated  tables  are  included  as  an  appendix  to  this  report. 

REPORT 

Due  to  the  exploratory  nature  of  this  first  technology  assessment,  the  process  of 
performing  an  assessment  had  to  be  developed.  The  report  up  to  this  point  has  described 
the  process  of  developing  technology  assessment  methods.  This  approach  will  be  improved 
during  the  FY81  Technology  Assessment  effort  as  necessary  to  increase  the  utility  of  the 
product. 


III.  TECHNOLOGY  ASSESSMENT  RESULTS 

Attached  are  the  summaries  and  tables  to  provide  the  details  of  the  assessment.  A 
brief  condensation  of  the  technology  forecast  contained  in  these  summaries  is  presented 
here  as  an  overview. 

RDT&E  efforts  currently  being  performed  for  the  Navy  which  appear  to  need  a  future 
test  technology  development  effort  or  which  may  result  in  a  useful  test  application  fall 
into  six  general  categories.  These  six,  in  turn,  break  down  into  subcategories.  The 
breakdown  is  as  follows: 

Systems  Technology: 

Signal  Processing, 

Undersea  Weapons, 

Avionics, 

Navigation, 

Testing, 

Multiplex  (Data  Transfer), 

Architecture, 

Machinery, 

Missiles. 

Components  Technology: 

Solid  State  Electronics, 

Transducers, 

Energy, 

Plasma  Weapons, 

Communications, 

Sensors, 

Superconductors, 

Test  Devices, 
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RF, 

Microwave, 

Electronic  Warfare, 
Antennas. 

Computer  Technology: 

Architecture, 

Software. 

Electro-Optic  Technology: 

Fiber  Optics, 

Infrared, 

Ultra  Violet, 

Lasers, 

Optical  Devices, 
Television. 

Acoustics  Technology; 

Filters, 

Transducers, 

Signal  Processors, 
Beam  Forming, 

Arrays, 

Measurement  Devices, 
Pulse  Techniques. 


IV.  SUMMARY  OF  IMPACT  ON  TEST  TECHNOLOGY  OF  FUTURE  TECHNOLOGIES 


0-5  YEARS  (6.4  PROGRAMS) 

No  data  collected. 

5-7  YEARS  (6.3  PROGRAMS) 

In  Computer  Technology;  A  period  of  upgraded  hardware  technology  and  increased 
software  complexity  will  offer  the  opportunity  to  gain  in  systems  level  testability.  Taking 
advantage  of  this  opportunity  will  require  immediate  action  to  encourage  ongoing 
programs  to  consider  testability  in  their  designs.  Microprocessors  will  allow  distributed 
architecture  subsection  testing,  control,  processing,  and  monitoring.  Technology  to 
automatically  test  and  reconfigure  large  high-density  memories  must  be  developed. 
Software  self-test  and  software  standardization  are  required  for  large  systems. 

In  Systems  Technology;  Missile  systems  will  have  little  or  no  preflight  testing  due  to 
safety  requirements  and  limited  facility  constraints.  Therefore  Built-In  Test  (BIT)  that  is 
comprehensive  enough  to  monitor  all  critical  parameters  is  urgently  needed  for  these  and 
future  missile  systems.  Systems  with  rf  transmissions  will  require  end-to-end  test,  and 
alignment  requirements  will  press  technology  into  such  possibilities  as  computer-aided 
interactive  techniques. 

Target  simulation  to  enable  test  and  alignment  in  repair  facilities  will  become  quite 
complex  to  meet  the  needs  of  sophisticated  new  target  seekers. 
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In  Electro-Optics  Technology:  Some  programs  are  being  conducted  to  solve  test  problems 
in  other  areas.  These  efforts  will  require  calibration  technologies. 

The  complexity  of  the  new  technologies  being  introduced  in  this  time  frame 
necessitates  a  thorough  testability  analysis  of  each.  It  might  be  too  late  to  impact  design, 
but  the  Fleet's  upcoming  test  problems  might  still  be  lessened.  Only  one  program  has 
written  into  its  plan  that  consideration  will  be  given  to  automatic  calibration  and  test. 
Another  program  identifies  fault-tolerant  design  as  a  goal. 

In  Transmission  Electromagnetic  Technology:  Major  areas  of  R&D  fall  into  microwave 
and  millimeter  wave,  radar  beamforming  and  data  processing,  covert  systems,  high-speed 
solid  state  integrated  circuit  components,  and  high-power  microwave  devices. 

The  potential  test  problems  are  in  the  area  of  simulating  signal  returns  to  aid  in 
complete  system  readiness  testing  and  inclusion  in  the  systems  and  components  of  built-in 
test  and  monitoring  capabilities.  Components  in  general  have  already  been  designed  and 
produced,  making  addition  of  BIT  very  difficult  and  DFT  impossible. 

End-to-end  systems  tests  should  be  devised,  and  this  would  in  all  probability  involve  a 
remote  signal  simulator  comprehensive  enough  to  exercise  all  the  functions  of  the 
operational  receivers.  A  test  problem  is  anticipated  in  monitoring  and  qualitatively 
testing  the  operation  of  solid  state  microwave  and  millimeter  wave  devices  which  are 
being  incorporated  in  new  signal  processing  and  in  analyzing  portions  of  a  variety  of 
potential  operational  systems.  These  include  high-  and  low-power  active  and  passive 
components. 

In  Acoustics  Technology: 

An  emphasis  on  active  and  passive  towed  or  stand-alone  sonar  systems  has  created  a 
definite  requirement  for  BIT,  perhaps  in  a  form  of  telemetry  BIT.  Target  simulation  will 
be  major  problem  with  testing  sonar  ranging  systems.  Acoustic  communication  and 
acoustic  doppler  will  present  some  unique  problems  for  laboratory  type  tests. 

In  Components  Technology: 

Lightweight  hydraulics  for  VSTOL  will  require  test  techniques  that  can  predict 
failure.  Solid  state  power  controllers  require  power  BIT  technologies. 

7-10  YEARS  (6.2  PROGRAMS) 

Data  links  between  ATE  and  Logistics  can  reduce  maintenance  manpower  by 
automating  maintenance  data  reporting  and  replacement  parts  requests.  Major  systems 
integration  through  new  computer  applications  offers  possibilities  to  implement  the 
Operational  Readiness  Monitoring  System  (ORMS).  Extensive  application  of  distributed 
microprocessors  creates  a  driving  need  to  enhance  subsystem  testability  through  these 
m  icroprocessors. 

In  major  military  systems,  voice-stimulated-and-controlled  electronics  will  present 
some  unique  test  problems,  such  as  range  of  voice  operation  measurements.  New 
machinery  control  and  automation  concepts  will  be  introduced,  and  increased  emphasis  on 
system  interfaces  and  multiplex  buses  will  require  systems  level  testability  and 
distributed  bus  BIT.  Undersea  weapons  and  missiles  are  going  to  require  BIT  monitoring 
capability. 


Lasers  are  going  to  present  a  formidable  test  problem  in  the  future.  Lasers  operating 
as  radars  and  landing  guidance  systems  will  require  a  test  technology  similar  to  that 
developed  for  radar  systems.  The  EO  systems,  IR  through  television,  will  use  complex 
image  processing  and  enhancement  techniques.  Devices  such  as  optical  integrated 
circuits  will  require  a  new  automated  test  technology.  Real-time  processing  will  exceed 
our  current  ATE  capabilities.  Electro-optics  will  be  employed  in  roles  previously  reserved 
for  the  human  eye  and  far  exceed  its  capabilities.  Test  technology  will  have  to  produce 
an  assortment  of  simulators  and  sophisticated  measurement  tools,  eg,  automated  image 
analyzers,  to  match  these  systems. 

The  following  new  devices  and  techniques  require  corresponding  test  technology 
developments:  broadband  hf  communications  components  and  systems  are  being 

developed  for  (1)  line-of-sight  (LOS)  covert  ship-to-ship  communications,  (2) 
spread-spectrum  covert  communication  systems,  and  (3)  battlefield  remote  enemy  detec¬ 
tion  sensors;  microwave  and  millimeter  wave  technology  such  as  solid  state  devices, 
surveillance  systems  (both  passive  and  active),  target  classification  systems,  communica¬ 
tion  systems,  signal  processing,  and  control  methodology. 

The  major  emphasis  in  the  EW  area  is  in  signal  processing.  Test  requirements  will  be 
to  devise  reliable  low-cost  signal  synthesizers  to  simulate  EW  inputs  for  on-line  system 
functional  testing. 

A  myriad  of  components  with  varied  functions,  frequencies,  power  levels,  and 
construction  are  under  development.  Examples  are  SAWs,  MW  ICs,  filters,  busses,  tuners, 
amplifiers,  high-power  tubes/TWTs/magnetrons,  switches,  transmitters,  receivers  and  ! 

signal  processors.  All  of  these  components  and  devices  should  have  parallel  efforts  to 
include  BIT. 

The  test  technologies  for  sonar  must  advance  to  provide  the  greater  accuracy  and 
sensitivity  measurement  capabilities  for  these  future  systems. 

Assorted  new  technology  batteries  will  be  entering  the  Fleet  in  every  application 
imaginable. 

Complex  components  such  as  flat  panel  displays,  very-high-speed  ICs,  systems  on  a 
chip,  analog/digital  ICs,  and  new  chemistry  ICs  will  require  considerable  emphasis  on  BIT 
and  testability  technologies  at  the  integrated  circuit  level. 

10-15  YEARS  (6.1  PROGRAMS) 

Real-time  signal  processors  in  new  weapons  systems  will  require  dynamic  test 
capabilities  not  available  today.  ATE  can  not  handle  most  real-time  problems  today  and 
may  require  the  support  of  good  BIT  concepts  to  do  it  in  this  time  frame. 

More  new  technologies  will  be  employed  in  EO  systems  such  as  acoustic  optics;  thus 
test  technology  might  have  to  address  the  problem  of  simulating  the  ocean  bottom. 

Calibration  will  be  a  continually  growing  effort  to  stay  abreast  of  these  technologies. 

Electronic  components  will  have  achieved  several  orders  of  magnitude  more 
complexity  per  integrated  circuit.  The  system  on  a  chip  will  be  widespread,  and  single 
printed  circuit  boards  may  house  all  of  the  aircraft's  electronics. 

Highly  sensitive  solid  state  detectors  will  require  new  stimulus  and  measurement  and 
calibration  capabilities.  Tracking  accuracies,  alignment  requirements,  and  target  sensi- 
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tivities  far  exceed  todays  capabilities.  The  lasers,  beam  energy,  and  electromagnetic 
pulse  weapons  used  with  these  systems  will  involve  crucial  test  problems. 

In  transmission  systems,  a  system  to  measure  communication  operation  under  varying 
ionospheric  conditions  could  aid  system  monitoring  by  predicting  comm  net  operation,  and 
a  spread-spectrum  TV  data  link  could  require  spread  spectrum  signal  synthesizers  In 
electronic  warfare,  high-power  jamming  systems  are  being  developed  which  require  safe 
test  and  monitoring  of  the  high-power  and  wideband  components. 


V.  TEST  TECHNOLOGY  LEVEL  OF  SUPPORT 

The  Navy's  "Test  Technology  RDT&E  Plan"  was  created  by  a  joint  effort  of  the  Navy 
and  Industry.  The  objective  of  the  group  was  to  determine  the  Navy's  current  and 
anticipated  technology-related  test  problems  and  requirements.  Research  tasks  were  then 
defined  to  develop  these  test  technologies.  All  of  these  test  technology  tasks  are 
described  in  the  Plan  in  order  to  provide  a  Navy-wide  coordinated  effort. 

New  tasks  are  added  to  the  plan  as  additional  requirements  for  test  technology  are 
uncovered.  This  Technology  Assessment  was  conducted  to  gauge  the  impact  developing 
Navy  technologies  would  have  on  test  technology  requirements.  To  do  this  it  is  necessary 
to  show  the  support  provided  by  the  planned  test  technology  research  for  the  Navy 
technologies  reviewed  in  this  assessment. 

A  matrix  was  developed  to  compare  the  test  technology  requirements  of  the 
emerging  technologies  surveyed  by  this  assessment  with  test  technology  development 
tasks  identified  in  the  "Test  Technology  RDTdcE  Plan."  The  technology  assessment  tasks 
are  listed  vertically  in  the  column  marked  "Current  Tasks."  The  first  horizontal  row 
identifies  the  sections  from  the  RDT&E  Plan.  The  tasks  that  provide  support  are  listed  by 
code  in  the  vertical  column  below  the  section  of  the  plan  they  come  from. 

Sections  of  the  Plan  are  abbreviated  to  fit  in  the  limited  space  available.  The 
meaning  of  the  abbreviations  are: 

ATE  SW:  Automatic  Test  Equipment  Software 

ATPG:  Automatic  Test  Program  Generation 

DFT:  Design  for  Testability 

Mach  Test:  Machinery  Test 

New  Tech:  New  Technology 

AATC:  Advanced  Automatic  Test  Concepts 

METCAL:  Metrology /Calibration 

The  code  used  to  identify  the  test  technology  task  relates  to  the  identification  used 
in  the  RDT&E  Plan: 


w 

■  i 


i 


i 


'4 
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Funding  category  (6.1,  6.2,  6.3)  or  Unfunded  (UF)  precedes  the  diagonal.  The  task 
number  follows  the  diagonal.  Tims  a  6.1/1  task  in  DFT  column  would  be  found  in  Design 
for  Testability  Section  of  the  Test  Technology  Plan  as  6.1,  task  1;  UF/1  would  be  Proposed 
task  1.  The  number  in  parentheses  represents  the  level  of  support  or  impact  the  test 
technology  task  has  on  the  technology  listed  in  the  Current  Tasks  column.  The  code  used 
for  this  number  is  only  an  estimate  of  the  impact  as  follows: 


(1)  Possible  impact 

(2)  Addresses  some  aspect 

(3)  Could  provide  solution 

(4)  Similar  or  the  same  task 

(5)  Supports  test  technology 


The  possible  benefit  to  the  Current  Tasks  from  the  Test  Technology  Tasks  will  come 
about  only  if  the  test  technologists  cause  it  to  happen. 
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Hi  Speed  Signal  Sorter 


TRANSMISSION  ELECTRO  MAGNETIC  TECHNOLOGY 


ELECTRO  OPTICS  TECHNOLOGY 
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TECHNOLOGY  ASSESSMENT  APPENDIX 


A.  Systems  Technology 

B.  Component  Technology 

C.  Transmission  Electromagnetic  Technology 

D.  Computer  Technology 

E.  Electro-Optic  Technology 

F.  Acoustic  Technology 
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A,  SYSTEMS  TECHNOLOGY 


Systems  is  a  broad  category  covering  many  technologies.  The  major  area  of 
application  or  major  technology  employed  was  used  to  break  out  and  group  the  systems. 
These  groups  are: 


Navigation 
Undersea  Weapons 
Signal  Processing 
Avionics 


Machinery 

Test 

Multiplex 

Architecture 


Summary  of  impact  on  Test  Technology: 

5-7  YEARS 

Missile  systems  will  have  little  or  no  preflight  testing  due  to  safety  requirements  and 
limited-facility  constraints.  Built-in  tests  (BIT)  that  are  comprehensive  enough  to 
monitor  all  critical  parameters  are  urgently  needed  for  these  and  future  missile  systems. 

Alignment  requirements  will  press  technology  into  such  possibilities  as 
computer-aided  interactive  techniques. 

Several  programs  offer  opportunities  for  test  technology  program  integration  partic¬ 
ularly  for  OR  MS. 

Target  simulation  to  enable  test  and  alignment  in  repair  facility  will  become  quite 
complex  to  meet  the  needs  of  sophisticated  new  target  seekers. 

7-10  YEARS 

Several  systems-level  Test  Technology  Programs  will  be  maturing  in  this  time  frame. 

Voice-stimulated-and-controlled  electronics  will  present  some  unique  test  problems, 
such  as  range  of  voice  operation  measurements. 

New  machinery  control  and  automation  concepts  will  be  introduced,  which  puts  a 
definite  requirement  on  machinery  test  technology. 

Increased  emphasis  on  system  interfaces  and  multiplex  busses  will  require  systems- 
level  testability  and  distributed-bus  BIT. 

Both  undersea  weapons  and  missiles  are  going  to  require  BIT  monitoring  capability. 
10-15  YEARS 


Real-time  signal  processing  will  be  the  heart  of  most  systems.  ATE  can  not  handle 
most  real-time  problems  today  and  may  require  the  support  of  good  BIT  concepts  to  do  it 
in  this  time  frame. 
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SYSTEMS  TECHNOLOGY 


B,  COMPONENT  TECHNOLOGY 


Component  technology  involves  most  major  technologies.  This  category  was  selected 
because  the  broad  range  of  applicability  of  most  components  would  cause  a  lot  of 
duplication  if  identified  in  each  technology. 

Summary  of  impact  on  test  technology: 

5-7  YEARS 

Most  of  the  components  for  this  time  frame  have  become  part  of  systems  in 
development  and  are  not  visible  to  this  level  of  investigation.  Lightweight  hydraulics  for 
VSTOL  will  require  test  techniques  that  can  predict  failure.  Solid  state  power  controllers 
require  power  BIT  technologies. 

7-10  YEARS 

Assorted  new  technology  batteries  will  be  entering  the  Fleet  in  every  application 
imaginable.  A  broad  range  of  battery  test  technologies  will  be  required  for  safe,  accurate 
and  adequate  Fleet  support. 

Complex  components  such  as  flat  panel  displays,  very  high  speed  ICs,  systems  on  a 
chip,  analog/digital  ICs  and  new  chemistry  ICs  will  require  considerable  emphasis  on  BIT 
and  testability  technologies  at  the  integrated  circuit  level. 

High-temperature  and  high-current  components  will  operate  in  hostile  environments. 
BIT  technology  that  can  function  reliably  in  these  environments  is  essential  if  the 
operational  performance  is  to  be  monitored. 

Machinery  test  technology  will  be  helped  by  oil- in- water  technology  and  challenged 
by  new  propulsion  technologies. 

10-15  YEARS 

Electronic  components  will  have  achieved  a  couple  orders  of  magnitude  greater 
complexity  per  integrated  circuit.  The  system  on  a  chip  will  be  widespread,  and  single 
printed  circuit  boards  may  house  all  of  the  aircraft's  electronics.  Creative  test 
technologies  will  be  essential  to  the  viability  of  this  concept. 

Highly  sensitive  solid  state  detectors  will  require  new  stimulus,  measurement,  and 
calibration  capabilities.  Tracking  accuracies,  alignment  requirements,  and  target  sensi¬ 
tivities,  such  as  would  be  required  to  track  and  destroy  small  high-speed  missiles,  far 
exceed  todays  capabilities.  The  lasers,  beam  energy,  and  electromagnetic  pulse  weapons 
used  with  these  systems  will  involve  test  problems  that  are  not  even  envisioned  today. 
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C,  TRANSMISSION  ELECTROMAGNETIC  TECHNOLOGY 


Transmission  Electromagnetic  Technology  development  is  a  broad-based  area  cover¬ 
ing  the  expanding  frequency  spectrum  of  systems  which  transmit  and  receive  signals.  The 
systems  under  development  have  been  categorized  under  the  headings  of  Radio  Frequency, 
Microwave,  Electronic  Warfare,  Antennas,  and  components.  Systems  range  from  the 
stated  electronic  warfare,  through  radar,  communication,  signal  detection,  command 
control  nets,  target  classification,  and  the  antennas  and  components  development  for 
these  systems.  Major  areas  of  R&D  fall  into  microwave  (MW)  and  millimeter  meter  wave 
(MMW),  radar  beamforming  and  data  processing,  covert  systems,  high-speed  solid  state 
integrated  circuit  components,  and  high-power  microwave  devices. 

5-7  YEARS  -  6.3  TASKS 

o  Radio  Frequency;  R&D  tasks  include  high-frequency  (HF)  broad-based  improvements 
for  task  force  communications,  anti-jam  communication  systems,  and  HF  source  detection 
systems.  The  potential  test  problems  are  in  the  areas  of  simulating  signal  returns  to  aid 
in  complete  system  readiness  testing  and  including  built-in  test  and  monitoring 
capabilities. 

o  Microwave;  The  major  tasks  involve  development  of  receivers  which  are  broadband 
and  detect  and  analyze  received  signals,  (EW,  warning,  and  signal  location  receivers).  The 
receivers  and  systems  employing  same  are  in  the  latter  stages  of  development,  so  an 
end-to-end  systems  test  should  be  devised.  This  would,  in  all  probability,  involve  a 
remote  signal  simulator  comprehensive  enough  to  exercise  all  the  functions  of  the 
operational  receivers. 

2 

o  EW:  There  are  no  EW  tasks  in  the  6.3  area  with  major  T  implications  other  than  the 
problems  described  in  MW  above. 

o  Components:  A  test  problem  is  anticipated  in  monitoring  and  qualitatively  testing 
the  operation  of  solid  state  MW  and  MMW  devices  which  are  being  incorporated  into  new 
signal  processing  and  analyzing  portions  of  a  variety  of  potential  operational  systems. 
These  include  high-  and  low-power  active  and  passive  components.  Another  concern  for 
i  is  the  requirement  to  monitor  remote  operational  cesium  time  standards. 

2 

o  Antennas:  There  are  no  near-term  antenna  T  problems. 

7-10  YEARS  -  6.2  TECHNOLOGY 

o  Radio  Frequency  (RF):  A  number  of  broadband  "state  of  the  art"  HF  communications 
components  and  systems  are  being  developed  for  line-of-sight  (LOS)  covert  ship-to-ship 
communications.  Another  area  of  concern  is  spread-spectrum  covert  communication 
systems  and  battlefield  remote  enemy  detection  sensors.  Monitoring  operation  of  the 
sensors  and  the  net  under  operational  conditions  poses  a  difficult  and  unique  test  problem. 
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o  Microwave:  Microwave  and  millimeter  wave  technology  has  many  varied  6.2 
develoment  projects.  Subsets  of  MW  projects  could  be  solid  state  devices,  surveillance 
systems,  both  passive  and  active,  target  classification  systems,  communication  systems, 
signal  processing  and  control  methodology,  and  both  system  and  component  test  and 
reliability  improvement  technology.  Major  test  problems  to  a  great  extent  depend  on 
results  of  the  projects.  Some  apparent  problems  will  be  incorporation  of  BIT  for 
operational  monitoring  and  failure  detection  of  systems  and  components,  simulation  of 
signals  to  be  processed  in  systems  for  purposes  of  end-to-end  test,  and  methods  to 
determine  proper  operation  of  broadband  covert  communication  systems. 

o  Electronic  Warfare  (EW):  Major  emphasis  in  the  EW  area  is  in  signal  processing.  Test 
requirements  will  be  to  devise  reliable  low-cost  signal  synthesizers  to  simulate  EW  inputs 
for  on  line  system  functional  testing. 

o  Components:  A  myriad  of  components  with  varied  functions,  frequencies,  power 
levels,  and  construction  are  under  development.  Examples  are  SAWs,  MW  ICs,  filters, 
busses,  tuners,  amplifiers,  high  power  tubes/TWTs/magnetrons,  switches,  transmitters, 
receivers  and  signal  processors.  All  of  these  components  and  devices  should  have  parallel 
efforts  to  include  BIT. 

o  Antennas:  There  is  only  one  6.2  antenna  project,  and  it  directly  benefits  end-to-end 
on-line  system  test  of  transmitting  or  receiving  systems  by  developing  near-field  antenna 
sensitivity  and  pattern  tests  in  the  field. 

10-15  YEARS  (6.1)  TECHNOLOGY 

o  Radio  Frequency  (RF):  There  are  two  6.1  tasks  in  RF.  One  task  develops  a  system  to 
measure  communication  operation  under  varying  ionospheric  conditions,  which  could  aid 
system  monitoring  by  predicting  comm  net  operation.  The  second  project  is  a 
spread-spectrum  TV  Data  Link,  which  could  require  spread-spectrum  signal  synthesizers 
as  well  as  the  failure-detection  and  component-monitoring  BIT. 

°  M icrowave:  One  task  only,  and  it  is  a  sea  surface  condition  sensor  using  radar.  Only 
known  requirement  would  be  signal  synthesizer  to  stimulate  the  system  for  calibration  and 
test. 

o  Electronic  Warfare:  Techniques  for  high-power  jamming  systems  are  being 
developed.  Test  requirements  are  safe  test  rmd  monitoring  of  the  high-power  and  wide 
band  components. 

o  Components:  VHSIC,  new  solid  state  devices  MMW  devices,  optical  devices,  and 
high-power  components  will  be  made  available  from  the  6.1  projects  currently  funded.  As 
the  research  is  transitioning  into  6.2  work,  the  test  methodology  requirements  must  be 
determined  and  funded  as  part  of  each  6.2  effort. 

o  Antennas:  There  are  several  low-cost  efforts  underway,  but  it  is  premature  to 
predict  test  problems  and  solutions. 
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ION  ELECTROMAGNETIC  TECHNOLOGY 


TRANSMISSION  ELECTROMAGNETIC  TECHNOLOGY 


D,  COMPUTER  TECHNOLOGY 


Computers  are  not  a  Navy  stand-alone  technology  since  they  are,  typically,  part  of  a 
weapons  system.  There  is,  however,  a  growing  emphasis  on  shipboard  computers  for 
management  and  administrative  functions  such  as  personnel  and  logistics.  Also,  with  the 
advent  of  distributed  processors  and  sophisticated  software  that  replace  electronic 
functions,  computer  applications  are  expanding.  Thus,  the  role  of  the  computer  and 
software  is  becoming  very  important  to  systems  testability. 

5-7  YEARS 

A  period  of  upgraded  hardware  technology  and  increased  software  complexity  will 
offer  the  opportunity  to  gain  in  systems-level  testability.  Taking  advantage  of  this 
opportunity  will  require  immediate  action  to  encourage  ongoing  programs  to  consider 
testability  in  their  designs. 

7-10  YEARS 

The  Logistics  system  will  begin  to  use  computers  more  extensively.  A  data  link 
between  ATE  and  Logistics  can  reduce  maintenance  manpower  by  automating 
maintenance  data  reporting  and  replacement  parts  requests.  This  would  be  a  valuable 
step  towards  the  paperless  ship. 

Major  systems  integration  through  new  computer  applications  offers  possibilities  to 
implement  the  Operational  Readiness  Monitoring  System  (ORMS). 

Extensive  application  of  distributed  microprocessors  creates  a  driving  need  to 
enhance  subsystem  testability  through  these  microprocessors. 

10-15  YEARS 

Real-time  high-frequency  signal  processors  in  new  weapons  systems  will  require 
dynamic  test  capabilities  not  available  today.  BIT  may  provide  the  only  adequate  test  of 
these  systems. 
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E,  ELECTRO-OPTICS  TECHNOLOGY 


In  the  table,  electro-optics  (EO)  technology  development  efforts  are  divided  into  six 
subtechnologies  for  analysis.  These  subtechnologies  are: 

Fiber  Optics  Lasers 

Infrared  Optical  Devices 

Ultraviolet  Television 

Summary  of  impact  on  Test  Technology: 

5-7  YEARS 

Some  programs  in  electro-optics  are  being  conducted  to  solve  test  problems  in  other 
areas.  These  efforts  will  require  calibration  technologies. 

The  complexity  of  the  new  technologies  being  introduced  in  this  time  frame 
necessitates  a  thorough  testability  analysis  of  each.  It  might  be  too  late  to  impact  design, 
but  the  Fleet's  upcoming  test  problems  might  still  be  lessened.  Only  one  program  has 
written  into  its  plan  that  consideration  will  be  given  to  automatic  calibration  and  test. 
Another  program  identifies  fault-tolerant  design  as  a  goal. 

Testability  analysis  tools  are  required  to  facilitate  the  review  of  maturing  new 
designs. 

7-10  YEARS 

Lasers  are  going  to  present  a  formidable  test  problem  in  the  future.  It  may  be 
necessary  to  develop  a  BIT  capability  to  determine  operability  without  actually  operating 
the  laser.  Lasers  operating  as  radars  and  landing  guidance  system  will  require  a  test 
technology  similar  to  that  developed  for  radar  systems. 

The  EO  systems,  IR  through  television,  will  use  complex  image  processing  and 
enhancement  techniques.  Devices  such  as  optical  integrated  circuits  will  require  a  new 
automated  test  technology.  Real  time  processing  will  exceed  our  current  ATE 
capabilities. 

Electro-optics  will  be  employed  in  roles  previously  reserved  for  the  human  eye  and 
far  exceed  human  capabilities.  Test  technology  will  have  to  produce  an  assortment  of 
simulators  and  sophisticated  measurement  tools,  e.g.,  automated  image  analyzers,  to 
match  these  systems. 

Calibration  technology  development  requirements  will  be  driven  by  the  new  test 
technologies.  For  example  the  new  Fluorescence  Analyzer  employing  lasers  and  fiber 
optics  will  provide  new  calibration  problems. 
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10-15  YEARS 


More  new  technologies,  such  as  acoustic  optics,  will  be  employed  in  EO  systems. 
This  technology  will  enable  sonar  to  be  converted  into  images.  Thus  test  technology 
might  have  to  address  the  problem  of  simulating  the  ocean  bottom  (clutter),  hundreds  of 
feet  of  seawater  (sensitivity),  and  targets  (resolution)  to  test  these  systems  on  shore. 

Calibration  will  be  a  continually  growing  effort  to  stay  abreast  of  these  technologies. 


ELECTRO-OPTICS  TECHNOLOGY 
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Ultraviolet  (UV)  USMC  Command  Control  Tech.  NOSC  1650  UV  communications  link  UV  signal  source,  measure 


F,  ACOUSTIC  TECHNOLOGY 


Acoustic  technology  development  within  the  Navy  is  mostly  in  the  area  of  sonar. 
There  is  considerable  work  in  acoustic-to-video  translation,  but  these  tasks  were 
identified  in  the  electro-optics  technologies. 

Summary  of  impact  on  Test  Technology: 

5-7  YEARS 

An  emphasis  on  active  and  passive  towed  or  stand-alone  sonar  systems  has  created  a 
definite  requirement  for  built-in  tests  (BIT).  A  form  of  telemetry  BIT  would  be 
particularly  suited  to  the  unmanned  sonar  systems. 

Target  simulation  will  be  a  problem  with  testing  sonar  ranging  systems.  These  sonars 
will  involve  computers  in  complex  real-time  signal  processing,  which  might  press  current 
ATE  capabilities. 

Acoustic  communication  and  acoustic  doppler  will  present  some  unique  problems  for 
laboratory  type  of  tests.  Methods  of  simulating  water  and  distance  need  be  developed. 

7-10  YEARS 

The  test  technologies  for  sonar  must  advance  to  provide  the  greater  accuracy  and 
sensitivity  measurement  capabilities  for  these  future  systems. 

Unique  materials  will  be  employed  as  sonar  transducers  and  sensors.  Charge  coupled 
devices  will  also  be  used  to  achieve  high- resolution  beamforming  sonar.  Methods  for 
measuring  acoustic  beam  quality  and  alignment  will  be  required. 

10-15  years 

Test  technologies  will  be  required  to  match  the  effects  of  the  following  new 
technologies  will  have  on  sonar  capabilities. 


Analog  Low-Pass  Transversal  Filters 
Ferrofluid  Liquid  Dielectric  Transducers 
Optical  Transducers 
Ceramic  Transducers 
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